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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent micro bubbles 
from occurring and to restrain a resist pattern from 
being chipped by a method, wherein an object which a 
discharged treatment liguid impinged against is arranged 
between the discharge opening and the surface of a 
substrate. 

SOLUTION: Many discharge openings 61, whose lower 
parts are each nearly semicircular and which are each of 
hollow structure, are formed in a line. Furthermore, an 
impinging rod 62 which is circular in cross section is 
arranged directly under the discharge openings 61. The 
impinging rod 62 is fixed to the upper frame of a 
developer feed nozzle 45 by support members 63 and 63 
each attached to the ends of the impinging rod 62. The 
center of the impinging rod arranged on the underside of 
the developer feed nozzle 45 coincides with the center 
of a train of discharge openings 61, but both the edges 
of the impinging rod 62 are made to deviate obliquely 
from the top and last discharge opening. 
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[0 00 3] fie3fc©3i^Jtta^aw, ■i'x/^4K««^t 

©Ii«t8s^©±:&©9f5£©aa s -ci^ift g a*3S«»c 
«^yX;i/i*m-ct^2>. u-cse^©^mi!iS$lg 

S3 o?tV»t>«'N 5- 4rt>i©«}fig?:WL/. -e©Tffi«: 
«l!±HlP**-?>JK:Sl^jLfc«®T?3^RS5nTt>fc, C© 

©±:&0f5e&E. BP%■?i-'^©itS<^:Sft4^^C3K« 

[0004] i C -!)-C^||*J!ig»ife|-{CfT ^ iiJS*^* 
ytit). ti:m^n;^c^^fe^g©■^;x>'^±■C©^gt^a^M 

fcis&K:. ld:aili=S:iS<SSEb-C. Ji«?R?:ti:mP*>e.tt 
[0 00 5] 

[%HJ*s»9iLJ:^i-r4S®] L/*>L^C*ie.. ±M<D . 

-:;x/^*ffi±©■€■©ffi3f/cW*S3g{feSn■^'. tgSWtcSf 
30 S©^|gS!iS*5^j:5n-r. ^*«3A«1STL-C0$^. 

«. *©lftgt43&S7*:*t». 

[0006] *»*iS*«:iEi!^-c^£3nfct>© 
-C*»)> ■i7xyN;fj:£©StStcStLt:^J£©iR«iffi?:?f ^ 
{cifcO. fiieo/ci^^cv'f d7n/-<:?';l/©^«:IW± 

-r-sifttc. ■>x/^^c^tr•s«^s%iK«IL't:^s;>x 

40 5'->©gljn?rm2.C<i:3&3-C#, Li>^hmfSLifi^lsbX 

IBRIH©*? C i * a W i l/T 

[0007] 

it*^l«:ct*i«. >'Xji/©tttUP*>6. 

S?:if ^J|g-CS)-r>-C. B5iS>'X-il/©0±ajPi«®«® 

50 [000 8] ipifi^mem^icJztHi. tt UiPt«« 
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fiaa«©id:Ui*s*&7 Lfcg^tc, mpmicnm \,> i>m 
[00 18] 3"&«:iS^]i8«:iBtSL//ccfc^K:, ffi^^ 

tcti. lltiaP«:|^W-CiSfeit««:ttmSH±'&gfejl'^ia:tiigP 
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if jRttm§P3!p 6 Id: w 3 n 2> ft^«©id: wiE* nj^ i -rn 
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^B=&rtST'5Mflj3»if!*&ai';^^A i ©Ji-a*^t//c 
isD. c:©^^53B«fifta5^;^7=-A i©-^«:», ^-fe-;- 
50 h>^f^-'>3>3*l|2gSnTt>4. C©*-fe^» 
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[002 1 ] mfie^flJJ^l^iass^xT" A i cc*jci-c«. lo 

^■r-S?cJi)<D;rK?ft^»gl 5> '^XMWCDaffi^r^Mb 
jaS-T'Sr K t -i^ a >$?g 1 7 > -t; x-'^W=S:Blf5£iaS 
fC?&*PTS?&*P*!iffi^gl 9> @Si■rS■i'i^^W(D^H 
K:UJ^Xhffl!«:^fli-r4Ut>;^h^ilH2 1. Ui^;^ 
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(0 022] 02. laSlCmL/ci^tC. C©3SlfiMa 

i?2 5*^18:^6 n-rfcO. C©reSl)^-5»2 SOIUKjS 

^Sii-fcgijj^srw p, n-ci^ 3 > h a - ^ 2 7 
J:-7-Ctt;gtc^Mea-C*2>. SfcC©|gtt*-<Sf2 5 
©±6Wc«. K«)*-^»2 5«:j;o-C@ltee*Et?, ipr> 

±TabeaE«:«fiX3 n/t;^ f>5=- + 2 9 ^^n 

Xis*). 31ie5ag©^*^i^c?)'?i^^W«C©Xt:->5=- 
^vi^ZQ ©±ffl{c. 7k¥tt^St?®««^3 n€> J: ^ (c 

^t-^ri,*?., 30 
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»t^«f©^»*ES±-r ^^^©aiBI* /cB^JR*> 6>i S 

Igtjie©*y 7"3 lASSWen-CCJ?.. C<Dt)vy'2 1© 

-^/cJgt^i'iorCi^). i5:*J* u':?"3 l©g§DaJ3 3© 
*WUc■>i-'^W4. *©***5r:?"3 1© 
rtiPtcTfBI. »A-c**gS©:^#3K:iat5£StiTi> 
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S. */cK«)*-^f2 5«fi^^■C^:©l^ffi'g3 7©S« 
*"y:?'3 l©rtS|l©^fflSl*P»T.Sfc8t>©gf 
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©RtUlDe l*s— 9»jK}i5R£$n-Cti€.. S6tc, C©id: 
Bin 6 l©KT^c», seccfe^FU/c.fc'Jtc. »fffiff5t»J 
7iiR»©«?^^6 2*5ffiaSn-rt,iS, C©«3i|^6 2 
«. M4SK:B{D«W6nfc3a^SiJ**6 3. eStCioT 
^^««*&>'X^l/4 5©±g|5©7 U-Ag|54 6{CSI»3 
n-CI,i2>. JifclttWPe l©TMi. «^^6 2©i:® 

<t©raM:tt. aa©s»d*«sw6nr*jo. wii«c 

©2^^d«. 0. 5nin~2iiin. » * U < » 1 imitCtJ^S 
i\Xi,>i>. 

[ 0 0 2 7 ] * 5- ^3 1 m»mm&y^)i^4 

5<omM\mca. mz. 03. S4tcs^-rj:^tc. ist^ 
^-..;,^7 i3&5t9:wp,n-c*j»). j5tjf>is-^ y^''7 i©T 

'^-^ 3^7 2 ». i5fejf ««*&e7 3 ^ftLxm»mms 

2 3©J1-SIJ{Ct9:W6nt:C^Si!sE*«*&^g7 4KjgSI$ 

7 276>6ittni-r*J:5fc^c-5-rc>*, -e-Ltrc©?*^* 

-^.■ya^'7 1 «)Bijffl©^fS?K«*&^X;U4 5i|ll«C{:. iB 
J5T-A5 5tCjBJtSn2.J;^0C^t-5Tfc<3. 03. 4 

<o9zBmnkr:^f^<Dmtmvaifi^tl&itj:r>x^>i,. &*J 

■i7X^NW©Sffi{cSftbr. ti87k^ci'©?5t^?K?:«*&-r^> 

Sfe^««*&»a7 7KS^sn-ct^4. L/c*«-3r. 0a 
jLtf ti6*{C J: -C x/NW©Sffi%i5fej|kr C i fcWt6 
-C*-5. !^c*sC©i5fe^«fit*&Sea7 7«. Iiri2*6*ei*& 
Sga7 4i*ffiL/Tt.J:C». 

[0028] :4i:|lifi©^!S(C«>:A>.&3ieK$!iSSia2 3 » 
tt±© J; ^ § tiXis K) . 2 tifc^O 

'^x^>W*4*»^7'3 lF»3©Xf>g^+ 5»i'2 9±K:Ka 
sn-Si. !E^T-A5 5K:J:r>-r^tfEMttl&>'X;i'4 

^c*D^ x-'NW©±:^tcfew 2> -i? x/%w©ii:s<!:— a-r 
^fiia:c*-ci^ii()t-s. >>:t,^r3Ba«jKtt*&^XjU4 5*i 

;U4 5 n^t. Tffitc-^iJtcj^fiSsn-cc^^S 
ttttiPe i*»6S*3K«ffi3W'^x-f>w«:iajw-cT^H:i!ta 
■?xy^W^c*fLT3»«^K*J^^?^ilTBf5£©«« 
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[0 0 2 9] C®i#ttffiP6 1©SET«:». 

6 1 3!p6ttai3n?ii^^^D«. as?^^6 2 k— sts?? 

□ 6 l:i)'e><iDiti:m$n-&3Egf8tffiDOiy:tUiiS». 

§n. -i/x^NWioue^x ^>'^•^^->*5glJP>n^>ci» 
6 2 (owimj^itPimvs, ht^h. mms. d ^lassm e 
[003 0] mmmimmvc^^.>xmmi^id^imM.i^ 

yX;U4 5tt, TBStctttbPe 1*5— ?ijCc}^fiSSn. « 

^6 2 ttccDtttBne 1 ©KTtcifflBsnTtifc**. 

cntcR^rsQfc^nbfcJ^^fSm^Xjus 1 20 

[003 1 ] En%CCr)S9{C7SO/c3^^?Se^«&-^X;U8 
1«> -etDTffilCliaiP 8 2 > 8 3*i— 5iJ(Cjgg£3nr 
*Jf3. «5l^8 4»*©4i*©*TK:ieg3n-Ct^«>. 
L/T:S5t|C0ti:tHP 8 2. 83 «tiS:K:^ii>F«ifliJlC|^I W 

?>n. ■r^c*3^®5ii$8 4(ci6]wp,n-c(,»2.. ^^^^sw 

sJcCD^»}g«*&-'X;i/8 1 K:j:n«. liitli^fSifEfl^-/ 
XJl/45©«^iK». ld:HiP82, 83*>6Rta3n 

S31««[«-Bffi?^»8 4KSff5|-r.2.<D-e. -eC-Ciie 30 

s^)^fa$n-cti5., -eu-cttmps 2. sstirjijK: 

iEg?n-Cli.2>©-C. SoWJifii?«#l*&-^X;l'4 5 cfcti 

[0 03 2] <!:C?.t?gB^L./cJ:^tc. 'i7x.'>(Dii:Si 

3{cS-o-rid:WP5WSS5>Jl/fcJ^SC©>'X;UJS:ffll>T. S 
ffi=&lllE2-l±^c*s6*ttSffi«:^^-rSJ#&. •i;x/>©» 40 

[ 0 0 3 3 ] 0 1 OK:7FL/fc31«^«e^t&^X;l'9 1 (i. 
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©*'C^g|5»». yX;L.T®{Cjf5fS?nrc»2,«:WP9 3 

tcisittmpg 336»6tttiisti«,3Bi»jR«. frai08{c so 
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<!: . 9 2 *JttWP 9 3 (DMT*^ ?>rn-5. J: ^ (C 
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9. mfiB$ra*A:<5©^S6lEBI*JgC^ »mTn«. * 

x/>w©x 5, i^^^-eoafitcn^p-rati^tctt. 

x-'>W«C^-r'2. i #©^iftiR©jSS**'C'g|5«i'i^ftlL/ 
/:c<r4>, 'i?X7^WK:*t■r■^)©'<d^^-i^«*'C^giJ<i:^ 

*36Scc>. -e-n«9>^. SI o(cs^L/fc^»jS^-'Xji' 

[0035] fiJiaL-/cS3K»iR«*&>' xjnc*jc»-rfieffl 

«3^«©}&SS{3:'enK:Pg6 «cc>. 
[ 0 0 3 6 ] E 1 2 K.mOfcM»1&^y X)V 1 0 1 © 

Tffitciegsn-sws^fti 0 2». ^©ksji^^^mh. 

fcJS^tci*. id:Ui3n.5.3SIRiS©j$ffi©?iS«S^t,»*^:*; 
ff<. *fcjgiB©SSl©«ii*«4>Sct»iC>5J?6**J»?. 

[003 7] sfcs 1 3<^7riOfcmmmm&y^}i^ 1 1 
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m 1 3 ©i^ifejR«*&-' XjU 1 1 1 ± 0 jia^r^S 
■e«.Ci*5-C*. 3:fc^©^ji*5ii>^J:t^ 
[0039] ? hitcm 1 5 {C5^L'fc3Hfl*jS«*&>'X;l/ 1 
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©iS?^l 3Z'kmii>iCWi&UXl^i>. *^*^S85?^«1 

2 2 iffiffl-rni*. id:HiStifc3i««'&!^^©:^r$i«cis 
itu/ct^SI-e. 'i7x-'>WK:^ffir#2>i(,^^^S3&sS6 
nS. *fcftg[?:aS(«3(=tW-5W??«l 3 2©ftK4^^ 

sci-c. 3^»fg©jia©«S[S^t»?r^-rsc<tfc 

[0 04 0] iC5-CC©a©3^«s?S«t&^X;l'JC«. 
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(0 04 1 ] m^^im 16.01 ncakvtcm^w i 6 

IC*. rtSPtCtfSSiSl 6 2*5J^tR?n-rteO. S^«cS5 
1 6 1 (D^ffiKB. S#:^lfilK?&-:>T:;^ V H 6 
336«TlfiI*©ftS"C}KJS3n. CCD:^ 'J •» h 1 6 3»Sir 
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h 1 6 3minK.ii^i,xi,>i>!eMmi. ;^ y ^ h i e 3 
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2?rm/c«)S«:n^l''Cfci5. 0^S©J:^tCtl5?5^ 1 7 

sn-cc»i. -eurw^^i 7 \ vcistiti>m^^y 

X)V4 5©ld:aiP6 1 i*J-[SlL/cffi. 077^©0d-C«, ffi 
1 7 1 ©±ffi«:. B5fB*2gaJ 1 7 3 (cil-ri?LJfJ« 
©^56^?^?Kld:ai8B \7Zifi. 1 7 1 OS^:^lfil«:?& 

[0 043] 5&i*>.S«fiS©SB??« 1 7 1 ?rffiffl-rn«. 
iti?g6Pl 7 3%eTi5fc^«E*i5t}t«ti:ttiapi 7 2iphit. 

m^-^i>t. ttr^SfRtmas 1 7 2K3si^js#^»&>x;u4 

5©lttaiP6 1 i>I<f|fiJL/-Ct,i^©-C, SI SCCmU/cJ: 
?8E©lttm(cJ:.&ti:ttia©i$kit». HFr£@ll^©illfei!M3!)^ 

^/cgt^^Rttbspi 7 2B. ^©.fcOKttmpe 1 tm 

jt^iftj&Jttmne lK:ttffi-c#S&gtcfti«J:(,». 
[0 044] *^i25trt?gti:m8P 1 7 2 *i^©i5t^^©ti: 

wspi 7 2ifi^v±m^titciimmt. uttupe itcira 

*)f&l=,i>. cnocio-CSB^I^l 7 1 S«f©aa?:?5t^ 
)I«:]lf< b-C0 1 8©J:5Kttl±lP6 1 ©?5fe?t?: JIS6 

L/, ^©mi!±aa*s*n«. iE-©**«§?»i 7 1© 
^ffi©i5fe^«raiKbt:iiJ6-r5ci*JT?**, *5-r5 

*^ ffi5l»l 7 l©^ffi{Cg|^Tt5^JlHi^j:«>C«!:?: 

[0 04 5] C©J:5«:L/t:?5t^«*R±a-r*j5fe^«l!± 
Hasp 1 7 2 Srfil^/cfB^ 1 7 1 K*jl,»-C 4> . iTHilt f 
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«1 7 l«fflK:l4aLrC»*i5t^««:l»?|-r4Ci36S-C 

fcsjfc. sraissiifi©jejs-cffli^fc§«^^©^ffl«r. 

[0046] >i*JH5iesiS6jgss«. Jgfssaa^si L/-c 
/cSSfe. ■?x>'>«:®6-rLCDSS-c*or4>ii>. 

[0 04 7 1 ?6tc*/c. mni^tc&miomisnt. m 

454'?X7%W±-C. mtfS2 0©^En«:^L/cJ:^ 
^5:7^l^5^c;^+i'>. r^ct>■^'5i/^W©^ffi«:^inI^c< 

[0 04 8] 

[IftHj©^:^] it^s 1 - 9 (lciBt8©?Kitta^Stc J:*a 

2n-rc>sut;>xh/>^'-> ©sun* E«±T ^ c tifis! 
Htcm. !Nf«:«*S3©JS^{c». ^g©*affl?R*^ 

4 ©tS-^tc tt, SS© *'C^SP i i i^giJ^©^*)^ 
l8lK:i£i;/cttWiie©«S%ll«-C#. «!iffl©iSl-<fc3&5 

sns. $6tcif5jc^5©?SMS^g-c«. mmm'S:?s 

t>-e- -S C i *5^C < . 6 ©ftC*!iS$gg-C«A!iSj«*l 

l!±di$nSBS{C«#jitJ^«©S=6fJ>«c < C iJ&iW 
eg-C$.S. ^L.ri»^«7{ciatSUfc««ftS$SB«:J;ti 

«, i!isirS**ffi3^^*>6fR?£nr-5ci*sncc»©-c^s 

«fCi4>^ct>. Se>{Cif^qi8. 9 -C»id:fflP©i5tMf» 
40 ^mm-ct. !^«:i»3j?«9©ii^«:tt. W^«i(*©i5fe 
#«:SISfif S C i pJfig-C * 4. . 

m 1 ] *%HjcDjiifi©ff$)^K:*>*>^.ii{Sj!asiig*rt 

-5. 

[@2] :^^Bg©^i&©)^SI(c;(P;!r>'&ig{Kjt!i9i^iS©IR 
[S3] S2©^»ffiffi$gS?r^ffi*i?>m/cS»HBS-r* 
50 [0 4 ] la 2 ©3KIRteSSIS©3Sfi5ijKfi^>' Xju*i J; 
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[05102 (om9kKM^m.<i>m.mmi& y :^^1'*t:» 

CH7] H5<D««fflE^>'XJ^^CJ:o■C■?x-'^«:3S« 

[08] 0 5©^«^?K^-'X;U*>P,©31»ffl[©ld:tt© 
«^=&7K-rittW0'C*S. 

[09] 02<!O^I^*{ia?|g«:fflt»^,ct*s-e#4fl6© 10 

[0 1 0 ] 0 2 ©3^liK55a^g{CfflC> i C i *ffe 
©^«?Rttif&^ XJU©S53l»©iBS4^-r¥ffi0-e* 
•5. 

[011101 o©3i«?s^^x;i'©ffi^«i©ies« 

^■rgiW0-c*s, 

[012] 02©3^fRjKyi§?Stcfflt,»^,Ci*sr#«.f& 
©»?^©J^*^-r Biffi0t?* 

[013] 02©31flfei!iaSlg^Cffl(,>SCi*i'r#-5)flfe 20 
[014] 02©31l^«i9i^«:ffiC»<6C<!:]&ir#'&f&>ic 
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©tSBi5#©3^*?nTifiiE0r * . 

[015] 02©3a{^jgaiis(cffiir»-sc ^«s-c»«ae 

[016] 02©3^«l«iiiSgSCCffl(,»5Ci*J-Ct«>ffe 
©S5?^©rtSBJI5««:n^irBrffi0r* 

[0 1 7 ] 01 6©ffiSi5^©Sg|J©JSM0-CS>.2>o 

[018] i5fe^«ttmSP?:ttA/c«?^^tcJ:o-rttmP 
*j5fe^ L/-C t^StttS«:^-r»rH0-C* 

[0191 Jft^«iltma5*ffiiLfc1il^(CJ:^-rai^*S 
g«:©^ffi=&iSt^ Lri,^?.tt*J?rmrBiM0-C* 

[02 0] 05fCi^L/fc31^fe}Stt^S©•r&*■^?i-'^±■C 
X+ + >?-a-C(,iS1^«:n^T¥®3!»?.*fciftW0-C* 
^. 

[|f-^©Sip] 

1 msmimm.iy7.^i>. 

2 3 . ^^JikSIS^S 

2 9 Xf>9-i'f4' 

4 5 . ^«5ift^^XJl/ 

6 1 ttWP 
6 2 



[01 ] 



110] 



1 = :S1tlS!ttjlSVX7A 




(?) 



l^mW- 11-74195 
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m5] 107] 




[016] 



CaiT) [018] 




11-74195 



[»tfB] ^1 4¥9^ 1 30 (2 00 2. 9. 1 3) 

l^HSm^] nJSSW- 11-74195 

[^>g§B] ^fiSl 1^3^168 (1 999. 3. 1 6) 

i^m^m <agg!^i*i&f8 11-742 
cai^s^] 10-188188 

[Bl^i^^^7JiS] 

HOU 21/027 

B03C 11/08 
G03F 7/30 502 

HOU 21/304 643 
[F I ] 

HOIL 21/30 564 C 

BOSC 11/08 
G03F 7/30 502 

HOU 21/304 643 C 

[Saa] ¥r£1 4^6^280 (200 2. 6. 2 
8) 

i^mmiE I ] 

Sg?iJL./caii©ld:mP*»€.«!iaig?:ld:tb3-ti-C. 

a 2 5HRg?lJ L/-Ci2S;$ n-5 1 ftfC. S?iJCDttffiP©ltfc 

P±UP©S^J*Iqii WtcESUfcC i««Filt-r4, 



mtTi. m^m2. 3x»4tciB«<D^*!iffii?g. 

£. 

2> 3. 4, 5X«6K:iB^©?Kteffl^So 
[ii*^8] ®??1Sfc». ittHiPK:[q]C:f-c?5t^«4id: 

IS^^l. 2. 3. 4. 5. 6X»7{Cffi«CDiRJZffll$§ 
g. 

CiS*a9] i5t^}«ld:mS|5A»6ld:m?nSi5fe^^©ii± 
©i[j(!ia$lg. 

fit L xmm<os&mi^f ^ mmmmrQ ib^x. 
m^yxMt.. frgBi£g#tcasggn?t:g^±©— a^gp 



m§Byx;i/opid:tta^ggaB<hg)HtcKasn. 

So 

[if 1 3 ] ^^mmn<Dmmi)im<.^ -t^ > ^ 

[^^fflIE2] 

imjEM^ms^) 00 19 

[0019] c it*^ 9 K:ia*gL/fc<t ^ {c. iJt 



i^B3¥ 11-74195 

[miEMmmm^] oo4 8 

[0048] 

[«?!©«&*] W*^ 1 — 1 3 «:§B»<0»[a!!ailgK: j: 



-If 2- 



